rather than extractions and towards a better understanding of dental caries prevention. Although overall a higher proportion of children in this survey appeared to have gingival inflammation, plaque and calculus than 10 and 20 years ago, there was no change in the proportion of older children with gingivitis. Conclusions Dental practitioners have a role to play in reinforcing these positive attitudes and encouraging appropriate and effective oral hygiene behaviours in their child patients.
BACKGROUND
The national surveys of Child Dental Health in the UK have provided a wealth of data about the oral health of children by means of a clinical dental examination and a parental questionnaire. In addition to identifying the current status of children's oral health in 2003, the use of consistent criteria since the inception of the surveys, back in 1973, enables us to identify trends over time. This paper presents data relating to three different but important areas of oral health which are linked to each other and which may give an indication of future health risks for this cohort. The areas covered are parental attitudes towards the care of children's teeth and gums, reported oral hygiene behaviours and clinical measures of hygiene and periodontal health.
The aim of this paper is to describe these aspects of children's oral health in 2003, and highlight any trends since previous surveys. The implications of these findings will be discussed in the context of their relevance to general dental practitioners.
METHOD
Full details of sampling, response, examination protocols and statistical methods can be found elsewhere. 1 The 2003 survey was based on a representative sample of children aged five, eight, 12 and 15 years, attending government-maintained and independent schools in the UK. The survey involved 557 primary schools and 132 secondary schools. A total of 12,698 children were sampled within participating schools and asked to take part in a dental examination. In total 10,381 children were examined, a response rate of 82%. The children who were examined were seen in their schools by trained and calibrated examiners using standardised measurement protocols. As part of the clinical protocol, periodontal health was recorded using criteria that were consistent with previous surveys in this series. Three of these, relating to the visual examination of the gingivae, recorded the  The UK Child Dental Health survey of 2003 demonstrates an increasing awareness of oral health among parents of all age groups of children, but there are still social class differences.  Between half and two thirds of all children reported using electric toothbrushes, and the use of mouthwash and sugar-free gum was reported by over 40% of 15-year-olds.  Parents' preferences for treatment of permanent and primary teeth differ, with over 90% preferring a restorative option for permanent teeth compared with 28% for primary teeth. presence of gum inflammation, plaque and calculus by sextants of the mouth for all age groups. The fourth measure of periodontal health was used for 15-year-olds only. In this latter case a periodontal probe was used to detect gingival bleeding around six index teeth. Bleeding on probing is a marker of gingival inflammation. In order to ensure that there was no risk to the patient at all, this was only undertaken following negative response to a screening question: 'Do you carry a medical card or has anyone ever advised you to pass on any information to a dentist?' Periodontal pocketing was not measured, as accurate assessment of periodontal loss is difficult without a much more detailed and invasive examination. While destructive forms of periodontal disease can occur in adolescents, previous surveys had not identified periodontal attachment loss as a significant public health problem at this age. 2 Questionnaires requesting background data on children's oral health behaviours, dental care, the impact of oral health and demographic data were sent to the parents of a random sub-sample of 5,480 examined children. In total, 3,342 questionnaires were returned, a response rate of 61%. The questionnaire gathered information on reported attitudes and health behaviours which, when combined with the clinical data, help to give a fuller understanding of the whole picture of oral health.
Parents were asked, as in previous surveys, for their views on the cause and prevention of dental decay. Two questions have been asked since the inception of the surveys: 'What do you think makes teeth decay (or go bad)?' and 'What do you think can be done to stop teeth decaying (or going bad)?' . Their free-text responses were grouped into themes. Parents were also asked about whether they would prefer their child's permanent front or back tooth to be extracted or restored if it was decayed. Parents of the two younger ages were asked a similar question about baby teeth, including the option of leaving it alone.
Information from the questionnaire gives an indication of the way that children's teeth and oral health are maintained at home. As in previous surveys, questions were asked about reported tooth brushing and the use of fluoride supplements. In addition, the use of other oral health care products was investigated for the first time in 2003, providing an important baseline measurement.
It should be remembered that the information about oral health behaviours is reported for the children by their parents, with the exception of 15-year-olds who may have answered the questionnaire themselves.
In view of the complexity of the sampling design and resultant weighting procedures, sampling errors were quantified using the statistics programme STATA, and were calculated using a design factor (deft) to take account of the complex sampling and weighting procedures. The statistical significances of differences in means and percentages between sub groups were tested by calculating the confidence interval for the differences observed, based on the standard errors calculated using the design factor. This ensured that sampling error was taken into account in the testing procedure. Where statistically significant differences between groups are reported, the 5% threshold (p < 0.05) was used.
RESULTS

Parental attitudes towards their children's dental care
When asked about preventing tooth decay, 82% of parents of five-year-olds compared with 73% of respondents for 15-yearolds believed that consumption of sweet and sugary foods was a major cause of tooth decay. Approximately two thirds of respondents, for all age groups, believed that poor oral hygiene was a major cause of tooth decay. Between 45% and 58% of respondents indicated that avoiding sugar prevented tooth decay while 78% to 80% believed oral hygiene was important.
When treatment options for decay were considered, almost all parents preferred a restorative option for permanent front teeth whereas about 90% of parents overall preferred this option for permanent back teeth (Table 1 ). There were significant differences related to social class (p < 0.05). For example, 93% of five-yearolds' parents in social classes I, II & IIInm preferred fillings compared with 79% of parents from social class groups IV and V. The trend was the same for eight, 12 and 15-year-olds, but the difference associated with social class was smaller. There has been little change in the proportion of parents preferring a restorative option for permanent back teeth over 30 years.
Preferences for a decayed baby tooth were very different (Table  2) , with just over a quarter of parents of five-year-olds preferring a filling (28%), a similar proportion wishing to leave the tooth alone (31%) and slightly more (40%) preferring an extraction. A similar pattern was seen for eight-year-olds.
Oral hygiene behaviours
Parents had clearly associated oral hygiene and decay. Table 3 shows that most children and parents respond to that belief; about three quarters of children, across all age groups, are reported by respondents to brush their teeth twice daily. A small proportion is reported to brush more frequently than this and about a quarter, less often. However, there is some variation between boys and girls, with boys of all ages being significantly less likely to brush twice a day than girls (p < 0.05). Among eight-year-olds, 80% of girls brush twice daily compared with 73% of boys and among 15-year-olds, 79% of girls brush twice daily compared with 70% of boys. In addition there are social class differences. A significantly higher proportion of children (p < 0.05) from high social class backgrounds (I, II and III nonmanual (nm)) are reported to brush twice daily, compared with their counterparts from low social class groups (IV and V). Seventy-nine per cent of 15-year-olds from social class I, II and IIInm backgrounds brush twice daily compared with 66% from England and Wales. However, in 2003, the reported use of tablets and drops had fallen to similar low levels in all countries in the UK. Parents of five and eight-year-old children were asked about who brushed their child's teeth. For about half of the five-yearolds and 15% of eight-year-olds, an adult either brushed or helped with brushing of their teeth. The relationship between gingival health and responsibility for brushing is shown in Table 5 . A significantly higher proportion (p < 0.05) of five-year-old children who brushed unaided had plaque (52%) and gingivitis (35%) than those who had adult help (44% and 29%).
Clinical measures of oral hygiene and periodontal health
Data in this section are drawn from the clinical examination so the sample sizes are larger than in the previous sections. Overall, a higher proportion of children in this survey appeared to have gingival inflammation, plaque and calculus than 10 and 20 years ago. Table 6 shows that the pattern with age was the same for gingival inflammation and plaque, with a significantly higher proportion of children aged eight and 12 years affected (p < 0.05), than their younger and older counterparts. For example, only about a third (32%) of five-year-olds had gingival inflammation compared with almost two thirds (63% and 65%) of eight and 12-year-olds and about half (52%) of the oldest children, aged 15. The proportion of children with calculus increased with increasing age from 6% of five-year-olds to 39% of 15-year-olds.
For each of the above indicators, there was no statistically significant difference between boys and girls, except among 15-year-olds, where 68% of boys had plaque and 56% inflammation, compared with 57% of girls with plaque and 48% with inflammation (p < 0.05). Schools taking part in the survey were classified as 'deprived' or 'non-deprived' based on the proportion of children receiving free school meals. There were no statistically significant differences due social class IV and V backgrounds. In comparison with previous surveys (Fig. 1 ) the proportion of children reported to brush twice a day has risen slightly in all age groups since 1993, although the increase is not as great as that reported over the 10 years following 1983. For example, in the 15-year-olds, three quarters reported to brush twice a day compared with 67% in 1993 (p < 0.05) and 46% in 1983.
For the first time in 2003, questions were included about other products children used regularly for oral health. Figure 2 shows the proportion of children reported to use a variety of products ranging from traditional toothbrush and toothpaste to mouthwash and sugar free chewing gum.
The reported use of toothbrushes and toothpaste was almost universal. Although over 80% of children used a manual toothbrush, between 48% and 65% of children across the age groups reported using an electric toothbrush.
The use of disclosing tablets was reported by less than 10% in all age groups and a small but an increasing proportion of children from five to 15 years were reported to use dental floss. Interestingly, almost half of the 15-year-olds reported that they used mouthwash. The use of sugar free or dental chewing gum was reported in all age groups, ranging from 12% of five-year-olds up to 44% of 15-year-olds.
The use of fluoride drops or tablets has been reported for between 1-2% of children in all age groups and this represents a significant reduction (p < 0.05) since 1993. Table 4 indicates a variation by country in 1993, with a higher proportion of children in Northern Ireland reported to use fluoride supplements than in to school deprivation status for any of the periodontal indicators, except among eight-year-olds, where a significantly lower proportion of children in deprived schools (54%) had inflamed gums than those in non-deprived schools (65%) (p < 0.05). There was, however, some variation between countries; a significantly lower proportion (p < 0.05) of children in Wales had plaque, calculus and gum inflammation in all age groups than in England and Northern Ireland. Fifteen-year-old children were examined for gingival bleeding and results are presented for individual teeth in Table 7 . A significantly higher proportion of children had gingivitis around their lower molar teeth than their upper molars or incisors (p < 0.05). There has been a slight reduction for all sites since 1993.
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DISCUSSION
Data gathered from the questionnaire provide an insight into parental attitudes and beliefs about their children's teeth and how these have changed since the first survey of children's dental health in 1973. Previous surveys have identified discordance between parental beliefs about the causes of tooth decay and the way in which it can be prevented. 2 To a lesser extent this is apparent here too. More parents identify sugar and sweet things as causes of decay than identify avoidance of sweet things as a means to prevent it. More people saw tooth brushing as important when the prevention of tooth decay was considered. There is still a significant minority of parents who do not recognise sugary foods as a decay risk for children.
The responses in this survey show a similar pattern to that shown in 1993 3 with similar beliefs operating. However, a smaller proportion of all parents in 2003 indicate that visiting the dentist might have a part to play in preventing dental decay than parents 10, 20 and 30 years ago. 4, 5 For example, only 16% of five-yearolds' parents and 22% of 15-year-olds' parents believed this could prevent decay compared with 25% and 29% in 1993 (p < 0.05).
The difference between the proportion of parents preferring restoration of front and back permanent teeth is unsurprising and reflects the differing aesthetic impact that the loss of these teeth might have. There has been little change in these preferences since 1973, which suggests that there is no evidence for increase in demand or expectations in the last 30 years regarding restoration of children's permanent teeth. Social class differences are apparent in 2003, which are also similar to those observed in previous surveys.
As primary teeth are shed naturally, there is a tendency for parents to place little value on them, despite their benefit for space maintenance. The reported treatment preferences for baby teeth substantiate this, as over a third of parents of five-year-old children would prefer an extraction to a filling. A further 31% indicate that they would leave the tooth alone, and may be ignorant of the possibility that it may be a focus for pain and infection. 6 However, even members of the dental profession have differing treatment philosophies regarding primary teeth: paediatric dentistry specialists may advocate restorations while general dental practitioners may have a less interventionist approach, 7 so perhaps this variation in parental opinion is perfectly understandable. It has been suggested that there may be no advantage under existing General Dental Service regulations in filling carious primary teeth over leaving them unrestored, as both options are equally likely to result in an extraction. 8 Comparing data for England and Wales with that from the 1973 survey, it appears that parents in 2003 are less likely to opt for treatment of a baby tooth, either by extraction or restoration than they were 30 years ago, when about half the parents said they would prefer an extraction and just over a third, a filling.
The way in which children take care of their mouths at home is an important part of maintaining good oral health. The recommended frequency of tooth brushing is twice a day (with a fluoride toothpaste) and it is also suggested that children under the age of seven years need help with brushing in order to carry it out effectively. 9 It would appear that the message about frequency has been taken on board by parents of children in this survey, as over three quarters of the children in all age groups were reported as brushing at least twice a day. The second message has not been as effectively received as only half the five-year-old children had help with their brushing from an adult, the remainder preferred to be independent and brush unaided. As the children who were helped to brush had less plaque and gingival inflammation in this survey it would appear to be important that members of the dental team reinforce this message when discussing tooth brushing with families.
The use of electric toothbrushes appears to be widespread, with between about half and two thirds of all children reporting their use. Research has shown that certain types of powered brushes demonstrate a modest clinical benefit over manual toothbrushes. 10 The reported use of mouthwash increased with age and was used by 46% of 15-year-olds. A wide variety of mouthwashes are now available for home use, which may contain fluoride as well as chemical plaque suppressants. Information about the type of mouthwash and reason for use was not elicited from parents in this survey. Despite the efficacy of some mouthwashes in improving oral hygiene status and gingival health, 11 their use is not recommended in young children until they are able to spit effectively. Additionally, ethanolcontaining products are not advised for children's long-term use for safety reasons. 12 It may be therefore of some concern that just under 10% of five-year-old children in this survey were reported as using mouthwash, particularly if, like their reported tooth brushing, it is sometimes without an adult present. The increasing trend towards use of mouthwash as an oral health aid in adults over the past 20 years has been identified in the UK 13 and this trend may also be mirrored in children, but as data relating to usage were collected for the first time in 2003, it is not possible to confirm this. The reported use of fluoride supplements since 1993 has decreased throughout the UK, despite there still being a small variation between countries. In 1997, following an extensive review of the literature, new guidelines were produced by the British Society of Paediatric Dentistry relating to the dosage of fluoride supplements and their usage for children at risk from dental caries rather than as a public health measure. 4, 15 The decreasing use shown in this survey would seem to reflect these national policy guidelines.
The high usage of sugar free gum is an interesting finding and may be more significant than it at first seems. Unfortunately we have no earlier data with which we can compare, but empirically its use would seem to have increased substantially over the last two decades. It is effective in stimulating salivary flow so if used after food or as an alternative to sweet foods it can be effective in modifying caries risk. 16, 17 Furthermore some sugar free gums contain xylitol as a sugar substitute. This appears to be effective in caries management in its own right by direct action on the oral microflora responsible for caries. 18, 19 To what extent sugar free gum may have played a part in continued reductions in adolescent decay is completely unknown, but a relationship is feasible based on the extent of recent usage.
Although general awareness of oral hygiene and oral healthcare products appears to have improved since previous surveys, this does not mean that teeth are cleaned effectively. Superficially there appears to have been a worsening of oral hygiene and gingival health since 1983 using visual assessment. However, the results of probing in 15-year-olds appear to contradict this and seem to show a slight improvement at individual tooth sites. Examiner variation may have contributed to these findings and also to the apparent difference in prevalence between the three countries. Obtaining examiner reproducibility for plaque and to a lesser degree, gingivitis, is notoriously difficult. The precise trajectory of the trend may be uncertain but it would appear that it is at least safe to say that we have seen no major improvement since 1993.
The finding that almost two thirds of eight and 12-year-olds have gingival inflammation indicates that plaque control at this early age is often not particularly effective, and this is despite the generally reported good hygiene habits reported in the previous section. Plaque-induced chronic gingivitis in children can be managed by mechanical removal of plaque and good oral hygiene 20 and good hygiene should have further benefits in terms of caries risk. Dental practitioners and other members of the dental team have an important role in developing effective hygiene practices at an early stage through education of parents and children. Finding effective ways of getting the message across is a challenge, but plaque removal and oral hygiene techniques should be part of routine preventive care for every child.
CONCLUSIONS
Parental understanding about the causes of decay generally indicate that the association between dietary sugars and caries is well understood at the population level, though there remains a small but significant group who appear ignorant of the link. There has been little change in parental attitudes towards restoration of permanent teeth, where the majority prefer a restorative option. This is not reflected in the primary dentition where parents would still often rather not opt for a restoration.
There appears to be an increasing awareness of oral health among parents of all age groups of children, which is demonstrated by the reported tooth brushing behaviours and also the use of a range of oral hygiene products, and is a very positive development. The variation in behaviour related to social class may be a concern.
There is no clear evidence for a concurrent improvement in plaque control. There has been an apparent worsening of gingival condition and hygiene since 1993, though when looking specifically at gingivitis in 15-year-olds there are signs of slight improvement. We may need to wait until the next survey to establish if there really is any overall change.
There is still much to be done if we are to optimise prevention of dental disease for children. It is perhaps a reflection of the way that dentists are viewed, that fewer parents in 2003 than 10 years earlier saw a visit to the dentist as playing an important role in prevention. Public health and general health promotion have their parts to play, but dental practitioners and members of the dental team are still in the front line, supporting a positive parental attitude towards maintaining good oral health for their children and encouraging appropriate treatment. 
